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LETTER
Expression of Notch Proteins in Pyramidal
Neurons in Vivo
In their recent study, Zheng et al. (1) concluded that Notch1 and
Notch2 are not expressed in pyramidal neurons in the postnatal
mouse forebrain. This conclusion was based upon an inability to
detect expression changes in vivo after presumptive deletion using
their CaMKII-Cre line (2, 3). Unfortunately, the authors provided no
direct evidence that they efficiently deleted Notch1 or Notch2 in
pyramidal neurons in vivo. They infer such deletion because (a) their
Cre driver deleted other loci in pyramidal neurons, (b) they detected
recombinedNotch1 andNotch2 alleles in brain tissue by PCR, and (c)
Cre-expressing retrovirus could delete both alleles in vitro. However,
(a) recombination efficiency varies at different loci (4), (b) PCR detec-
tion of deleted alleles in tissue is uninformative regarding recombina-
tion efficiency and which cell type(s) harbor the deletion, and (c) con-
firming that these alleles are capable of being recombined (which was
already known) does not prove that Notch1 and Notch2 were effi-
ciently deleted in vivo using their Cre driver. Even if Zheng et al. had
deleted Notch1 and Notch2 in neurons in vivo, the Northern and
Western blots they employed to detect reduced expression would be
inadequate if neuronal expression represents a modest fraction of the
total Notch1 andNotch2 expression in the brain. In short, the authors
have presented a collection of negative data, which are insufficiently
compelling to contradict previous studies (including our own) indi-
cating not only that Notch proteins are expressed in pyramidal neu-
rons but that they serve essential functions in that context (5).
Nicholas Gaiano‡1, Lavinia Alberi§, and Shuxi Liu‡
‡Neuroregeneration Program, Institute for Cell Engineering, Depart-
ment of Neurology, The Johns Hopkins University School of Medicine,
Baltimore, Maryland and §Department of Medicine, University of Fri-
bourg, Fribourg, Switzerland
1. Zheng, J., Watanabe, H., Wines-Samuelson, M., Zhao, H., Gridley, T., Kopan, R., and Shen, J.
(2012) Conditional deletion of Notch1 and Notch2 genes in excitatory neurons of postnatal fore-
brain does not cause neurodegeneration or reduction ofNotchmRNAs and proteins. J. Biol. Chem.
287, 20356–20368
2. Yu, H., Saura, C. A., Choi, S. Y., Sun, L. D., Yang, X., Handler, M., Kawarabayashi, T., Younkin, L.,
Fedeles, B., Wilson, M. A., Younkin, S., Kandel, E. R., Kirkwood, A., and Shen, J. (2001) APP
processing and synaptic plasticity in presenilin-1 conditional knock-out mice. Neuron 31,
713–726
3. Zhang, C., Wu, B., Beglopoulos, V., Wines-Samuelson, M., Zhang, D., Dragatsis, I., Su¨dhof, T. C.,
and Shen, J. (2009) Presenilins are essential for regulating neurotransmitter release. Nature 460,
632–636
4. Vooijs, M., Jonkers, J., and Berns, A. (2001) A highly efficient ligand-regulated Cre recombinase
mouse line shows that LoxP recombination is position-dependent. EMBO Rep. 2, 292–297
5. Alberi, L., Liu, S., Wang, Y., Badie, R., Smith-Hicks, C., Wu, J., Pierfelice, T. J., Abazyan, B.,
Mattson, M. P., Kuhl, D., Pletnikov, M., Worley, P. F., and Gaiano, N. (2011) Activity-induced
Notch signaling in neurons requires Arc/Arg3.1 and is essential for synaptic plasticity in hip-
pocampal networks. Neuron 69, 437–444
1E-mail: nrgaiano@gmail.com

Published in "7KH-RXUQDORI%LRORJLFDO&KHPLVWU\
GRLMEF/"
which should be cited to refer to this work.
ht
tp
://
do
c.
re
ro
.c
h
